NFO  COPY 


AFRL-HW-WP-TP-2006-0091 


Motion  Inference  During  +Gz  Acceleration 


Lloyd  D.  Tripp  Jr. 

Richard  A.  McKinley 
Robert  L.  Esken 

Air  Force  Research  Laboratory 


September  2006 


Interim  Report  for  May  2004  to  October  2005 


Approved  for  public 
release;  distribution  is 
unlimited _ 


Air  Force  Research  Laboratory 
Human  Effectiveness  Directorate 
Biosciences  and  Protection  Division 
Aircrew  Performance  and  Protection  Branch 
Wright-Patterson  AFB,  OH  45433-7028 


REPORT  DOCUMENTATION  PAGE 


Form  Approved 

0MB  No.  0704-0188 


Public  reporting  burden  for  this  collection  of  infomiation  Is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and  maintaining  the 

data  needed,  and  completing  and  reviewing  this  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information,  including  suggestions  for  reducing 
this  burden  to  Department  of  Defense,  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports  (0704-0188),  1215  Jefferson  Davis  Higtway,  Suite  1204,  Arlington,  VA  22202- 
4302  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law.  no  person  shall  be  subject  to  any  penalty  for  failing  to  comply  with  a  collection  of  information  if  it  does  not  display  a  currently 
valid  OM8  control  number.  PLEASE  DO  NOT  RETURN  YOUR  FORM  TO  THE  ABOVE  ADDRESS. 


1.  REPORT  DATE  (DD-MM-YYYY) 

11-09-2006 


2.  REPORT  TYPE 


Interim 


3.  DATES  COVERED  (From  -  To) 

May  2004  -  October  2005 


4.  TITLE  AND  SUBTITLE 

Motion  Inference  During  +Gz  Acceleration 


5a.  CONTRACT  NUMBER 

N/A 


5b.  GRANT  NUMBER 

N/A 


5c.  PROGRAM  ELEMENT  NUMBER 

62202F 


6.  AUTHOR (S) 

Lloyd  D.  Tripp  Jr 
Richard  A.  McKinley 
Robert  L.  Esken 


5d.  PROJECT  NUMBER 

7184 


5e.  TASK  NUMBER 

03 


5f.  WORK  UNIT  NUMBER 

05 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Air  Force  Materiel  Command 

Air  Force  Research  Laboratory,  Human  Effectiveness  Directorate 
Biosciences  and  Protection  Division 
Aircrew  Performance  and  Protection  Branch 
Wright  Patterson  AFB  OH  45433-7028 


8.  PERFORMING  ORGANIZATION  REPORT 

NUMBER 


AFRL-HE-WP-TP-2006-  0  0  ^1 


9.  SPONSORING  /  MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 


10.  SPONSOR/MONITOR’S  ACRONYM(S) 


11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 


12.  DISTRIBUTION  /  AVAILABILITY  STATEMENT 


Approved  for  public  release;  distribution  is  unlimited. 


13.  SUPPLEMENTARY  NOTES 

Presented  at  the  77*^^  Scientific  Meeting  of  the  Aerospace  Medical  Association,  Orlando  FL,  17 
May  06 


14.  ABSTRACT  Introduction:.  In  the  combat  setting  there  are  times  when  the  pilot’s  attention  is  drawn  away  from  the  target  momentarily 
and  then  redirected  back  to  the  target.  In  this  scenario  the  pilot  must  infer  the  target’s  new  position  based  on  information  about  its  previous 
position.  This  study  measured  the  effect  of  +0^  on  the  pilot’s  ability  to  make  inferences  about  aircraft  position.  Methods:  Seven  subjects 
(5  male;  2  female)  participated.  Ages  ranged  from  24  to  35  years.  Acceleration  profiles  included  3,  5,  and  7  G^,  for  15  sec  and  a  7  G 
simulated  aerial  combat  maneuver.  The  psychomotor  task  involved  a  target  light  that  traversed  the  curved  path  from  left  to  right  at  a 
constant  velocity  and  then  disappeared.  The  observer  stopped  the  target  by  estimating  when  the  target  would  intersect  a  fixed  point.  A 
secondary  task  consisted  of  four  letters  inside  a  box;  subjects  responded  to  sets  containing  a  vowel.  Results:  A  repeated  measures  ANOVA 
was  performed  for  the  mean  angje  error  change  from  baseline  performance  metric.  A  significant  difference  among  the  3,  5,  and  7  G^ 
plateaus,  and  SACM  7  Gz  plateau  (p  =  0.0013:  Greenhouse«Geisser  epsilon  =  0.69,  adjusted  p  =  0.0053).  Two-tailed  t-tests  using  the 
subject  means  revealed  that  the  5  G^  (p  =  0.0274),  7  G^  (^  =  0.0037),  and  SACM  7  G^  (/?  =  0.0005)  plateau  means  to  be  significantly 
different  from  zero.  Conclusions:  A  pilot’s  perception  of  dynamic  target  position  may  be  compromised  during  exposure  to  low  and 
moderate  +G^  acceleration. 


15.  SUBJECT  TERMS 

Cognitive,  Psychomotor ,  +Gz  Acceleration,  Motion  Inference,  Dynamic  Environment  Simulator 
(DES) 


16.  SECURITY  CLASSIFICATION  OF: 


a.  REPORT 

U 


b.  ABSTRACT 

U 


c.  THIS  PAGE 

U 


17.  LIMITATION 

OF  ABSTRACT 


SAR 


18.  NUMBER 

OF  PAGES 


13 


19a.  NAME  OF  RESPONSIBLE  PERSON 


19b.  TELEPHONE  NUMBER  {mditde  area 
code) 


1 


Standard  Form  298  (Rev.  8<98) 

Prescribed  by  ANSI  Std.  239.18 


Motion  Inference  During  +Gz  Acceleration 

AsMA  1 5  Mav  2006 


C  £ 
0)  o 

</)  ss 

UJ 

t  <D 
O  O 

o  2 
oi.  E 

^  o 

>  t 
O  o 

c  0- 

k  2 
^1 
■?  ■S 

3 

<  o 

d  s 


0) 

k. 

o 

o 

0) 


o 

> 

■  HH 

G 

c 
O  I-J 

<D  0) 


W  . 


O 

Q. 

■o 


0) 

> 


u 

<0  It 
(/)  LU 
O  - 

C  g 

0)  E 

(0  X 
o 

S 


1 


ir  Force  Research  Laboratory 
AFRL/HEPG  DSN  785  4391 
Lloyd.T  ripp@wpafb.af.nnil 


Human  Information  Processing  in  Dynamic  Environments 

Overview 
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THE  G-PASS  TEST  BATTERY 
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Test  10:  Unusual  Attitude  Recovery 
Test  11:  Short-term  Memory  with  Distraction 
Test  12:  Visual  Monitoring 
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7G2  SACM  5sec  plateaus 
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any  of  them  is  a  vowel.  Two 
separate  responses  are 
therefore  required:  a  "yes-no' 
response  to  the  letters,  and  a 
"stop"  response  to  the  light. 
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Subject  Performing  Task  at  G 
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Results 
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3  Gz  5  Gz  7  Gz  SACM  SACM  SACM 
Plateau  Plateau  Plateau  7  Gz  First  Second 

Plateau  Half  Half 
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mean  for  the  first  half  (p  =  0.0141)  and  second  half  (p  = 
0.0046)  of  the  SACM  to  be  significantly  different  from 


Summary 


0) 

3 

"D  (/) 
C  O 
(0  Q. 

O  ^ 
O  O) 
Q.  C 

</)  'c 

0)  3 
-C  "D 

"D 

3  <D 


O 

(0 

(f> 

0) 
o 
c 
0) 

o 

Is 

w  S' 
E  o 


cn 

E 

o 

a 

E 

o 

o 

(0 


N 


0^0 
=  C  -D 

n  o  c 
(0  (0 

0  2  ^ 
£  O  Q 


o 

it 

0 

0 

C 

"D 

0 

0 

C 

0 

o 

n 

o 

0 

E 

0 

o 

"D 

it 

c 

0 

c 

0 

0 

0 

■  HB 

0 

£ 

f 

c 

o 

0 

o 

c 

■ 

■  ■H 

c 

0 

G) 

o 

c 

'0 

0 

0 

E 

0 

o 

t 

s 

0 

0 

Q. 

< 

CO 

0 

0 

0 

• 

o  B 
o 
0 


Q.  ^ 


0 


D) 


> 

0  O 

3  I 

O'  0 

SI'S 

o  § 

^  I 

!s:  £  j2  Q. 

(0  d> 

<S 

■\ 

■|^ 

d)  0 

0  0 
0  O 

5  c 
o  0 

0  B 
0  .E 

o<^ 

o  ^ 
0  0 
£  E 
c  o 


0 

"O 

o 

E 


3 

0 

0 

0 

0 

0  il 

0  3 

"D  g 

(D  O 

0  ^ 
X 

E  <i> 

P  c 
a. 2 


1  0 


